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[0001] This invention relates to the fields of pharmaceutical and organic chemistry and provides novel benzofb] 
thiophene compounds which are useful for the treatment and prevention of various medical indications associated with 
estrogen deprivation, postmenopausal syndrome, estrogen -dependent cancer, uterine fibroid disease, endometriosis, 
and arterial smooth muscle cell proliferation, also known as restenosis. 

[0002] Estrogen deprivation in a subject may occur through a variety of means, including but not limited to ovariec- 
tomy and menopause, and typically results in a number of related health concerns. "Postmenopausal syndrome - is a 
term used to describe various pathological conditions which frequently affect women who have entered into or com- 
pleted the physiological metamorphosis known as menopause. Numerous pathologies are contemplated by the use 
of this term, with major effects of postmenopausal syndrome including but not limited to osteoporosis, cardiovascular 
effects such as hyperiipidemia, and estrogen-dependent cancer, particularly breast and uterine cancer. 
[0003] Osteoporosis describes a group of diseases which arises from diverse etiologies, but which are characterized 
by the net loss of bone mass per unit volume. The consequence of this loss of bone mass and resulting bone fracture 
is the failure of the skeleton to provide adequate support for the body. One of the most common types of osteoporosis 
is associated with menopause. Most women lose from about 20% to about 60% of the bone mass in the trabecular 
compartment of the bone within 3 to 6 years after the cessation of menses. This rapid loss is generally associated with 
an increase of bone resorption and formation. However, the resorptive cycle is more dominant and the result is a net 
loss of bone mass. Osteoporosis is a common and serious disease among postmenopausal women. 
[0004] There are an estimated 25 million women in the United States alone who are afflicted with this disease. The 
results of osteoporosis are personally harmful, and also account for a large economic loss due to its chronicity and the 
need for extensive and long term support (hospitalization and nursing home care) from the disease sequelae. This is 
especially true in more elderly patients. Additionally, although osteoporosis is generally not thought of as a life threat- 
ening condition, a 20% to 30% mortality rate is related to hip fractures in elderly women. A large percentage of this 
mortality rate can be directly associated with postmenopausal osteoporosis. 

[0005] The most vulnerable tissue in the bone to the effects of postmenopausal osteoporosis is the trabecular bone 
This tissue is often referred to as spongy or cancellous bone and is particularly concentrated near the ends of the bone 
(near the joints) and in the vertebrae of the spine. The trabecular tissue is characterized by small osteoid structures 
which interconnect with each other, as well as the more solid and dense cortical tissue which makes up the outer 
surface and central shaft of the bone. This interconnected network of trabecule gives lateral support to the outer 
cortical structure and is critical to the biomechanicai strength of the overall structure. In postmenopausal osteoporosis 
it is pnmanly the net resorption and loss of the trabeculae which leads to the failure and fracture of bone. In light of the 
loss of the trabeculae in the postmenopausal woman, it is not surprising that the most common fractures are those 
associated with bones which are highly dependent on trabecular support, for example, the vertebrae, the neck of the 
weight-beanng bones such as the femur and the forearm. Indeed, hip fracture, collies fractures, and vertebral crush 
fractures are hallmarks of postmenopausal osteoporosis. 

[0006] The most generally accepted method for the treatment of postmenopausal osteoporosis is estrogen replace- 
ment therapy. Although therapy is generally successful, patient compliance with the therapy is low, primarily because 
estrogen treatment frequently produces undesirable side effects. An additional method of treatment would be the ad- 
ministration of a bisphosphonate compound, such as, for example, Fosomax® 
(Merck & Co., Inc.). 

[0007] Throughout premenopausal time, most women have less incidence of cardiovascular disease than men of 
the same age. Following menopause, however, the rate of cardiovascular disease in women slowly increases to match 
the rate seen in men. This loss of protection has been linked to the loss of estrogen and, in particular, to the loss of 
wITh S ****** the leve,s of serum lipids. The nature of estrogen's ability to regulate serum lipids is not 
well understood, but evidence to date indicates that estrogen can up regulate the low density lipid (LDL) receptors in 
the hver to remove excess cholesterol. Additionally, estrogen appears to have some effect on the biosynthesis of 
cholesterol, and other beneficial effects on cardiovascular health. 

522. !! Hf S beSn reP ° rted in the Ute,Bture tnat serum ,j P id leve,s in postmenopausal women having estrogen re- 
placement therapy return to concentrations found in the premenopausal state. Thus, estrogen would appear to be a 
reasonable treatment for this condition. However, the side effects of estrogen replacement therapy are not acceptable 

"T n9 ^ ° f tWS thempy - An ldea ' therapy f0r thls Condltion wou,d be an aaemwhich 
Z! LT P f VelS m 8 manner ana, °9°^ to estrogen, but which is devoid of the side effects and risks asso- 
ciaiea with estrogen therapy. 

2°UL '« resp °" Se to the clear need for new Pharmaceutical agents which are capable of alleviating the symptoms 
fee Tf^2^^ n0f f US !! Tf™' the present invention P rovides benzo[b]thio P hene compounds, pharmaceu- 
S °JT ,atl0ns , ther f f ■ and meth °<te * ^ing such compounds for the treatment of postmenopausal syndrome and 
other estrogen-ielated pathological conditions such as those mentioned below ynoromeana 
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[0010] Another major estrog^HSsociated pathology is estrogen-dependent breast cancer and, to a lesser extent, 
estrogen-dependent cancers of other organs, particularly the uterus. Although such neoplasms are not solely limited 
to a postmenopausal woman, they are more prevalent in the older, postmenopausal population. Current chemotherapy 
of these cancers have relied heavily on the use of anti-estrogen compounds, such as tamoxifene. Although such mixed 
5 agonist-antagonists have beneficial effects in the treatment of these cancers, and the estrogenic side-effects are tol- 
erable in acute life-threatening situations, they are not ideal. For example, these agents may have stimulatory effects 
on certain cancer cell populations in the uterus due to their estrogenic (agonist) properties and they may, therefore, 
be counterproductive in some cases. A better therapy for the treatment of these cancers would be an agent which is 
an antiestrogenic compound having fewer or no estrogen agonist properties on reproductive tissues. 
10 [0011] Uterine fibrosis (uterine fibroid disease) is a clinical problem which goes under a variety of names, including 
uterine hypertrophy, fibrosis uteri, and uterine lieomyomata, myometrial hypertrophy, and uterine metritis. Essentially, 
uterine fibrosis is a condition where there is an inappropriate deposition of fibroid tissue on the wall of the uterus. 
[0012] This condition is a cause of dysmenorrhea and infertility in women. The exact cause of this condition is poorly 
understood, but evidence suggests that it is an inappropriate response of fibroid tissue to estrogen. Such a condition 
is has been produced in rabbits by daily administrations of estrogen for three months. In guinea pigs, the condition has 
been produced by daily administration of estrogen for four months. In rats, estrogen causes similar hypertrophy. 
[0013] The most common treatment of uterine fibrosis involves surgical procedures both costly and sometimes a 
source of complications due to the formation of abdominal adhesions and infection. In some patients, initial surgery is 
only a temporary treatment and the fibroids regrow. In those cases a hysterectomy is performed which effectively ends 
20 the fibroids but also the reproductive life of the patient. Also, gonadotropin-releasing hormone antagonists may be 
administered, yet their use is tempered by the fact that they can lead to osteoporosis. Thus, there exists a need for 
new methods for treating uterine fibrosis, and the methods of the present invention satisfy that need. 
[0014] Endometriosis is a condition of severe dysmenorrhea, which is accompanied by severe pain, bleeding into 
the endometrial masses or peritoneal cavity, and often leads to infertility. The cause of the symptoms of this condition 
25 appear to be ectopic endometrial growths which respond to normal hormonal control (cycling), but are located in in- 
appropriate tissues. Because of the inappropriate locations for endometrial growth, the tissues seem to initiate local 
inflammatory responses causing macrophage infiltration and a cascade of events leading to a painful response. The 
exact etiology of this disease is not well understood and its treatment by hormonal therapy is diverse, poorly defined, 
and marked by numerous unwanted and perhaps dangerous side effects. 
30 [001 5] One of the treatments for this disease is the use of low dose estrogen to suppress endometrial growth through 
a negative feedback effect on central gonadotropin release and subsequent ovarian production of estrogen. However, 
it is sometimes necessary to use estrogen continuously to control the symptoms. This use of estrogen can often lead 
to undesirable side effects and even to the risk of endometrial cancer. 

[0016] Another treatment consists of continuous administration of progestins which induces amenorrhea by sup- 
as pressing ovarian estrogen production, but can cause regressions of the endometrial growths. The use of chronic pro- 
gestin therapy is often accompanied by the unpleasant CNS side effects of progestins, and often leads to infertility due 
to suppression of ovarian function. 

[0017] A third treatment consists of the administration of weak androgens, which are effective in controlling the en- 
dometriosis. However, they also induce severe masculinization. Continued use of several of these treatments for en- 
40 dometriosis have also been implicated in mild bone loss. Therefore, new methods of treating endometriosis are desir- 
able. 

[0018] Smooth muscle cell proliferation plays an important role in diseases such as atherosclerosis and restenosis. 
Vascular restenosis after percutaneous transluminal coronary angioplasty (PTCA) has been shown to be a tissue re- 
sponse characterized by an earty and a late phase. The early phase occurring hours to days after PTCA is due to 

45 thrombosis with some vasospasms, while the late phase appears to be dominated by excessive proliferation and mi- 
gration of vascular aortal smooth muscle cells. In this disease, the increased ceil motility and colonization by such 
muscle cells and macrophages contnoute significantly to the pathogenesis of the disease. The excessive proliferation 
and migration of vascular aortal smooth muscle cells may be the primary mechanism of the reocclusion of coronary 
arteries following PTCA, laser angioplasty, and arterial bypass graft surgery. (See: "Intimal Proliferation of Smooth 

so Muscle Cells as an Explanation for Recurrent Coronary Artery Stenosis after Percutaneous Transluminal Coronary 
Angioplasty", Austin et a/., Journal of the American College of Cardiology, 
8: 369-375 (August 1 985)). 

[001 9] Vascular restenosis remains a major long term complication following surgical intervention of blocked arteries 
by PTCA, atherectomy, laser angioplasty, and arterial bypass graft surgery. In about 35% of the patients who undergo 
PTCA, reocclusion occurs within three to six months after the procedure. The current strategies for treating vascular 
restenosis include mechanical intervention by devices such as agents or pharmacologic therapies including heparin, 
low molecular weight heparin, coumarin, aspirin, fish oil, calcium antagonists, steroids, and prostacyclin. These strat- 
egies have failed to curb the reocclusion rate and have been ineffective for the treatment and prevention of vascular 
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[0021] Thus, it would be a significant contributor ?»« Z! . US ' 88 ,nh ' bi,ors of stenosis. 
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[0022] The present invention provides compounds of formula I: 
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[0026] General terms used in the description of compounds herein described bear their usual meanings. For example, 
m C^C A alky!" refers to straight or branched aliphatic chains of 1 to 4 carbon atoms including methyl, ethyl, propyl, iso- 
propyl, n-butyl, and the like; and m C^-C 6 alkyP encompasses the groups included in the definition of "C^C^ alkyr in 
addition to groups such as pentyl, iso-pentyl, hexyl, and the like. 

[0027] The term 'substituted phenyl" refers to a phenyl group having one or more substituents selected from the 

group consisting of C r C 4 alkyl, C V C 3 alkoxy, hydroxy, nitro, chloro, fiuoro, tri(chk>ro or fluoro)methyl, and the like. 

m Ci-C 4 alkoxy" refers to a C r C 4 alkyl group attached through an oxygen bridge, such as methoxy, ethoxy, n-propoxy, 

and isopropoxy, butoxy, and the like. Of these C^-C 4 alkoxy groups, methoxy is highly preferred. 

[0028] The term "inhibit' includes its generally accepted meaning which includes prohibiting, preventing, restraining, 

and slowing, stopping, or reversing progression, severity, or ameliorating a resultant symptom or effect. 

[0029] A preferred embodiment of the current invention is [2-(4-hydroxyphenyl)-6-hydroxybenzo[b)thien-3-yl] 

[4 , -[2-(1-piperidinyl)ethoxy]biphenyl-4-yl]methanone hydrochloride, for example, where R 1 and R 2 are hydroxy, R 3 and 

R 4 combine to form, with the nitrogen to which they are attached, a piperidinyl ring, A is biphenyl, and the hydrochloride 

salt thereof. 

[0030] Another preferred embodiment of the current invention is [2-(4-hydroxyphenyl)-6-hydroxybenzo[b]thien-3-yl] 
[6-[2-(1-piperidinyl)ethoxy]naphth-2-yQmethanone, for example, where R n and Rg are hydroxyl, R 3 and R 4 combine to 
form, with the nitrogen to which they are attached, a piperidinyl ring, A is a 2,6-disubstituted naphthyl, and the hydro- 
chloride salt thereof. 

[0031] Illustrative compounds of the invention are 

[2-(4-Methoxypheny[)-6-methoxybenzo[b]thte^ 

[2-(4-Hydroxyphenyl)-6-hydroxybenzo[b]thi^^^ 

[2-(4-Memoxyphenyl)-6^ethoxybenzo[b]thien^ and 
[2-(4-Hydroxyphenyl)^-hydroxybenzo[b# 

[0032] The compounds of this invention are derivatives of benzofbjthiophene, which are named and numbered ac- 
cording to the Ring Index, The American Chemical Society, as follows: 



[0033] The compounds of the present invention, for example, compounds of formula I, may be synthesized essentially 
as described in U.S. 4,133,814, 4,358,593, 4,418,068, 5.393,763, and 5,482,949, all of which are herein incorporated 
by reference. 

[0034] Generally, a benzothiophene precursor of formula II may be prepared by procedures known in the art 



(wherein R t and R 2 are as previously defined.) 

[0035] Following preparation of the desired presursor, compounds of formula II may be acylated at the 3-position of 
the benzothiophene nucleus with activated carboxyl moieties of the compounds of formula Ilia and lllb under standard 
Friedel-Crafts conditions. 
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ilia 



HOOC 



Illb 



wherein: R3 and R 4 have their previous meanings. 

[0036] in general, the acylating conditions would be the use of a Lewis acid mun, « Air-, ac 

appropriate solvent such as a haloaenated hvrir^^n „,„T * AICI 3' BF 3' and the like ^ in an 

'he.ike.atten^ ra tu^framwS-rC^lS^r ^^^^'^^""h'oride.dichtoroethane.and 

acyl halides, mbced anhydXand SJS^ST to ^LT^'V^ COm P ounds °< «• «nd Illb ere 

maybepreparedinac^rd^ 

in the art of organic chemistry that the lioands R and R m..ct jf. d be undere,ood to those skilled 

compounds of formula ,. thuTa pref^^ «— to form the 

in formula V. P * ° r 6thy ' eSterSl wrth an a PP'°Pnate halo-alkyl-amino side chain as provided 




BtOOC-^ V 



iVa 



40 



4S 



SO 




EtOOC 

IVb 



(Br)CI-CH 2 CH 2 NR 3 R 4 
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f^lPKla I where R n and R 2 are esters or suffonates may be de 



[0040] Other compounds of^P&la I where R n and R 2 are esters or suffonates may be derived from demethyiation 
of the dimethoxy compound with AlCiyEtSH, BCUj, and the like, followed by acylation with the appropriate acyl or 
sulfonyl moiety. Although the free-base form of formula I compounds can be used in the methods of the present inven- 
tion, it is preferred to prepare and use a pharmaceuticafry acceptable salt form. The term "pharmaceutically acceptable 

5 salt" refers to either acid or base addition safts which are known to be non-toxic and are commonly used in the phar- 
maceutical literature. The pharmaceutically acceptable salts generally have enhanced solubility characteristics com- 
pared to the compound from which they are derived, and thus are often more amenable to formulation as liquids or 
emulsions. The compounds used in the methods of this invention primarily form pharmaceutical ty acceptable acid 
addition salts with a wide variety of organic and inorganic acids, and include the physiologically acceptable salts which 

10 are often used in pharmaceutical chemistry. Such salts are also part of this invention. Typical inorganic acids used to 
form such salts include hydrochloric, hydrobromic, hydroiodic, nitric, sulfuric, phosphoric, hypophosphoric, and the 
like. Salts derived from.organic acids, such as aliphatic mono and dicarboxylic acids, phenyl-substituted alkanoic acids, 
hydroxyalkanoic and hydroxyalkandioic acids, aromatic acids, aliphatic and aromatic sulfonic acids, may also be used. 
Such pharmaceutically acceptable salts thus include acetate, phenylacetate, trifluoroacetate, acrylate, ascorbate, ben- 

*5 zoate, chlorobenzoate, dinitrobenzoate, hydroxybenzoate, methoxybenzoate, methylbenzoate, o-acetoxybenzoate, 
naphthalene-2-benzoate, bromide, isobutyrate, phenylbutyrate, P-hydroxybutyrate, butyne-1,4-dioate, hexyne-1 ,4-di- 
oate, caproate, caprylate, chloride, rinnamate, citrate, formate, fumarate, glycolate, heptanoate, hippurate, lactate, 
malate, maleate, hydroxymaleate, malonate, mandelate, mesylate, nicotinate, isonicotinate, nitrate, oxalate, phthalate, 
terephthaiate, phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate, propi- 

20 olate, propionate, phenylpropionate, salicylate, sebacate, succinate, suberate, sulfate, bisulfate, pyrosulfate, sulfite, 
bisulfite, sulfonate, benzenesulfonate, p-bromophenylsulfonate, chlorobenzenesulfonate, ethanesulfonate, 2-hydrox- 
yethanesulfonate, methanesulfonate, naphthalene-t -sulfonate, naphthalene-2-sulfonate, p-toluenesulfonate, xyle- 
nesulfonate, tartarate, and the like. A preferred salt is the hydrochloride salt. 

[0041] The pharmaceutically acceptable acid addition salts are typically formed by reacting a compound of formula 
25 | with an equimolar or excess amount of acid. The reactants are generally combined in a mutual solvent such as diethyl 
ether or ethyl acetate. The salt normally precipitates out of solution within about one hour to 1 0 days and can be isolated 
by filtration, or the solvent can be stripped off by conventional means. 

[0042] FurtheT, the present invention provides for pharmaceutically acceptable formulations for administering to a 
mammal, including humans, in need of treatment, which comprises an effective amount of a compound of formula I 

30 and a pharmaceutically acceptable diluent or carrier. 

[0043] As used herein, the term "effective amount" means an amount of compound of the present invention which 
is capable of inhibiting, alleviating, ameliorating, treating, or preventing further symptoms in mammals, including hu- 
mans, suffering from estrogen deprivation, for example, menopause or ovariectomy, or inappropriate estrogen stimu- 
lation such as uterine fibrosis or endometriosis, or suffering from aortal smooth muscle cell proliferation or restenosis. 

35 In the case of estrogen-dependent cancers, the term "effective amount" means the amount of compound of the present 
invention which is capable of alleviating, ameliorating, inhibiting cancer growth, treating, or preventing the cancer and/ 
or its symptoms in mammals, including humans. 

[0044] By "pharmaceutically acceptable formulation" it is meant that the carrier, diluent, excipients and salt must be 
compatible with the active ingredient (a compound of formula I) of the formulation, and not be-deleterious to the recipient 
thereof. 

[0045] Pharmaceutical formulations can be prepared by procedures known in the art. For example, the compounds 
of this invention can be formulated with common excipients, diluents, or carriers, and formed into tablets, capsules, 
and the like. Examples of excipients, diluents, and carriers that are suitable for such formulations include the following: 
fillers and extenders such as starch, sugars, mannitol, and silicic derivatives; binding agents such as carboxymethyl 
cellulose and other cellulose derivatives, alginates, gelatin, and polyvinyl pyrrolidone; moisturizing agents such as 
glycerol; disintegrating agents such as agar agar, calcium carbonate, and sodium bicarbonate; agents for retarding 
dissolution such as paraffin; resorption accelerators such as quaternary ammonium compounds; surface active agents 
such as cetyl alcohol, glycerol monostearate; adsorptive carriers such as kaolin and bentonite; and lubricants such as 
talc, calcium and magnesium stearate and solid polyethylene glycols. Final pharmaceutical forms may be: pills, tablets, 
so powders, lozenges, syrups, aerosols, saches, cachets, elixirs, suspensions, emulsions, ointments, suppositories, ster- 
ile injectable solutions, or sterile packaged powders, and the like, depending on the type of excipient used. 
[0046] Additionally, the compounds of this invention are well suited to formulation as sustained release dosage forms. 
The formulations can also be so constituted that they release the active ingredient only or preferably in a particular 
part of the intestinal tract, possibly over a period of time. Such formulations would involve coatings, envelopes, or 
55 protective matrices which may be made from polymeric substances or waxes. 

[0047] The particular dosage of a compound of formula I required to treat, inhibit, or prevent the symptoms and/ or 
disease of a mammal, including humans, suffering from the above maladies according to this invention will depend 
upon the particular disease, symptoms, and severity. Dosage, routes of administration, and frequency of dosing is best 
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times each day or as often as needed for to a patient m need of treatment from one to three 
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Kesc?:^ As used herein, the tern, -estrogen- 

of the present invention include, for m^SSSS^ST^' ? ^ Com P ounds useful j " the practice 
valerate, ethyny. estradiol, polyestradiol pnSpS StroSate SIS' V*™' eS,radio1 Cypionats - estradi °' 
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Formulation 1 : Gelatin Capsules 


Ingredient 


Quantity (mg/capsule) 


Active Ingredient 
Starch NF 

Starch flowable powder 
Silicone fluid 350 centistokes 


20-100 
0-500 
0-500 
0-15 



[0052] 



Formulation 2: Tablets 


Ingredient 


Quantity (mg/tablet) 


Active Ingredient "~ ' 

Starch 

Cellulose, microcrystalline 
Polyvinylpyrrolidone (as 10% solution In water) 
Sodium carboxymethylcellulose 
Magnesium stearate 
Talc 


20-100 

10-50 

10-20 

5 

5 

1 
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oughly. The solution of poryvin^ppTrolidone is mixed with the resultant powders which are then passed through a No. 
14 mesh U.S. sieve. The granules thus produced are dried at 50-60 °C and passed through a No. 18 mesh U.S. sieve. 
The sodium carboxymethylcellulose, magnesium stearate, and talc, previously passed through a No. 60 mesh U.S. 
sieve, are added to the above granules and thoroughly mixed. The resultant material is compressed in a tablet forming 
machine to yield the tablets. 



Formulation 3: Aerosol 


Ingredient 


Weight % 


Active Ingredient 


0.50 


Ethanol 


29.50 


Propellant 22 


70.00 


(Chlorodifluoromethane) 




Total 


100.00 | 



[0053] The active ingredient is mixed with ethanol and the mixture added to a portion of the propellant 22, cooled to 
-30 °C and transferred to a filling device. The required amount is then fed to a stainless steel container and diluted 
2Q with the remainder of the propellant. The valve units are then fitted to the container. 



Formulation 4: Suppositories 


Ingredient 


Weight 


Active ingredient 

Saturated fatty acid glyce rides 


150 mg 
3000mg 



[0054] The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the fatty acid glycerides 
which had previously heated to their melting point. The mixture is poured into a suppository mold and allowed to cool 



Formulation 5: Suspension 


Suspensions each containing 1 00 mg of a compound of formula I per 5 mL dose. 


Ingredient 


Weight 


Active Ingredient 


50 mg 


Sodium carboxymethyl cellulose 


50 mg 


Syrup 


1 .25 mL 


Benzoic acid solution (0.1 M) 


0.10 mL 


Flavor 


q.v. 


Color 


q.v. 


Purified water to total 


Total 5 mL 



[0055] A compound of formula I is passed through a No. 45 mesh U.S . sieve and mixed with the sodium carboxymethyl 
cellulose and syrup to form a smooth paste. The benzoic acid solution, flavor, and color diluted in water are added and 
mixture stirred thoroughly. Additional water is added to bring the formulation to final volume. 

[0056] The following examples and preparations are provided to better elucidate the practice of the present invention 
and should not be interpreted in any way as to limit the scope of same. Those skilled in the art will recognize that 
various modifications may be made while not departing from the spirit and scope of the invention. AN publications and 
patent applications mentioned In the specification are indicative of the level of those skilled In the art to which this 
invention pertains. 



55 
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EXAMPLES 
Preparation 1 

4'-Hydro>cy-biphenyl-4-methylcarboxylate 



a precipitate formed which was removed Z mZl ?L * " der a nrtr ° 9en atm °sphere. Upon cooling, 

PMR: Consistent with the proposed structure. K 
Preparation 2 

*5 442-d -Piperidinyl)ethoxyJbiphenyM-methylcarboxylate hydrochloride 

elated with CHCI 3 -MeOH (1 9.1) ( V ^^^^Tn^^Z ^»««™<°0**V on a silica ge. co.umn 
The so,id was dissolved n 25 mL of MeSE ant Sfnci a w H r n ^r yUC,TOmbind ' andeVaporated,odf y" ess 
precipitate was filtered and crystallized "from MeoSether Thfc 221?? 8 St ° Pped ,ormin 9- ™* 

PMR: Consistent with the proposed stnjcLre V " 9 ° f the ** ^P™* « white powder. 



MS: m/e=339 (M-CI) FD 
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45 
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Preparation 3 

442-(1-Piperidinyl)ethoxy]biphenyM^arboxylic acid hydrochloride 

S3. Si2S^^ hydrochloride was dissolved in 

was allowed to cool and the volume reduce^by 2*Z? £ W f ° rtW ° houre ' The ™*ton 

20mLof5 N HCI was added. A white preciDrtate form!»ri Inn eva P° rat| on. The reaction mixture was cooled to o- C and 
by crstallization from hot MeOH^ b * m ^ Product was further purified 

proposed structure. Y 8 9 ° f ^ M,e com P™nd as a white powder. PMR: Consistent with the 

MS: m/e=325 (M-CI) FD 

SSSSS* "* * 387 ~ °' ~* »• — 

Example 1 

t^-Methoxypheny,)^^ 

cooled to 0-C. Over a period of ^en^mfn^ h 7&mL * and the so.Ln was 

cont.nue for one hour under a nitrogen atmosSe e at iZ Z ° 3 W8S added - 1116 reaction was a,to ^ *» 
organic phase was separated. The onjanfc^e^as washS 1^," " as . qUenChed by p0urin 9 in, ° «* 
brine, and finally twice with 150 mL of water tE so.uZ w« TJ?™ ° ' " Na ° H ' three times 150 »*- - 
chromatographed on a silica gel column e!uted wrth a 1 JIr „ h b * Ultr * tion th ™9h anhydrous Na 2 S0 4 and was 
MeOH (19:1) (v/v). The desired frsZ^^^^^TT ^ " d «*i Witf1 CHCI 3" 
compound as an amorphous solid. PMR: Consistent S^SSSST^ ^ ' ° 5 9 ° f ,he ^ 
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[2-(4-Hydroxyphenyl)-6-hydroxybenzo[b]thien-3-yl] [4'-[2-(1-piperidinyl)ethoxy]biphenyl-4-yl]methanone 
hydrochloride 

5 

[0061] 1.05 g (1.7 mmol) of [2-(4-methoxyphenyl)-6-methoxytoenzo[b]thien-3-yl]^ 

nyl-4-yl]methanone was dissolved in 50 mL of CH 2 Cl2 and cooled to 0°C. 1.21 g (9.1 mmol) of AICI 3 was added and 
the reaction mixture was stirred for five minutes. 5 mL of EtSH was added and the reaction mixture was heated to 
reflux under a nitrogen atmosphere. After 2.5 hours, 25 mL of THF was slowly added and 30 mL of 20% aqueous HCI 

10 was slowly added keeping the temperature below 20° C. The reaction mixture was filtered and evaporated to a solid. 
The product was purified by chromatography on a silica gel column eluted with a gradient beginning with CHCI 3 and 
ending with CHCI 3 -MeOH (23:2) (v/v). The desired fractions were evaporated to dryness and the product was crystal- 
lized from MeOH. This yielded 640 mg of the title compound as a light yellow powder. 
PMR: Consistent with the proposed structure. 

15 MS: m/e=550 (M-CI) FD 

EA: Calc: C, 69.67; H, 5.50; N, 2.39 Fd: C, 70.55; H, 5.57; N, 2.32 

C 34 H 33 N 04- HCI 

Preparation 4 

20 

6-Hydroxy-2-ethyl-naphthylate 

[0062] 10 g (53.2 mmol) of 6-hydroxy-2-naphthoic acid was dissolved in 600 mL of EtOH and 3 mL of cone. H 2 S0 4 
was added. The reaction mixture was refluxed for forty-eight hours, allowed to cool, and evaporated to dryness. The 
•25 solid was dissolved in 300 mL of EtOAc. The EtOAc solution was washed four times with water, dried with Na2S0 4 
and evaporated to dryness. The product was crystallized from EtOAc-hexane. This yielded 8.7 g of the title compound 
as a yellow solid. PMR: Consistent with the proposed structure. 

Preparation 5 

30 

6-[2-(1-PiperidinyI)ethoxy]-2-ethyl-naphthylate 

[0063]' 2.8 g (70 mmol) of NaH was suspended in 1 00 mL of DMF and cooled to 0°C. 12.8 g (69.4 mmol) of 2-(1 -pip- 
eridinyl)chloroethane hydrochloride was added and stirred for twenty minutes. This solution was added to a solution 

35 of 5 g (23.1 mmol) of 6-hydroxy-2-ethyl-naphthyiate in 75 mL of DMF at 0°C. An additional 1 g (41.6 mmol) of NaH 
was added and the reaction mixture was allowed to warm to ambient temperature. The reaction was allowed to proceed 
for sixteen hours. The reaction was quenched with MeOH and evaporated to an oil. The product was chromatographed 
on a silica gel column eluted with a linear gradient begining with CHCI3 and ending with CHCI 3 -MeOH (9:1) (vA/). The 
desired fractions were obtained, combined, and evaporated to dryness. This yielded 5.63 -g of the title compound as 

4f> a solid, PMR: Consistent with the proposed structure. 

Preparation 6 

6-[2-(1-Piperidinyl)ethoxy]naphthoic acid hydrochloride 

45 

[0064] In a manner similar to that used in Example 3, the title product was obtained in 59.7% yield as a tan powder. 
PMR: Consistent with the proposed structure. 
MS: m/e=300 (M-CI) FD 

EA: Calc: C, 64.38; H, 6.60; N, 4.17 Fd: C, 64.10; H, 6.65; N, 4.04. 
50 C 18 H 21 N0 3 -HCI 

Example 3 

[2-(4-Methoxyphenyl)-6-methoxybenzo[b]thien-3-yl] [6-[2-(1-piperidinyl)ethoxy]naphth-2-yl]methanone 

[0065] In a manner similar to that used in Example 1 , 2 g (6 mmol) of 6-[2-(1 -piperidinyl)ethoxy]naphthoic add hy- 
drochloride and 1 .1 g (4 mmo!) of 2-(4-methoxyphenyl)-6-methoxyben2o[b]thiophene were coverted to 1 .4 g of the title 
compound as a tan amorphous solid. PMR: Consistent with the proposed structure. 
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Example 4 

[2-(4-Hydroxypheny.)-6-^ 

E SH was converted to 570 mg of the title compound as a yellow powder 3 ' * ° ° ° f 

PMR: Consistent with the proposed structure 
MS: m/e=523 (M+) FD 
™ EA: Calc: C, 73.40; H, 5.58; N, 2.67 Fd: C 73 44- H 
5.77, ;N, 2.49. ' ' 

Postmenopausal Syndrome 

(Representative pathologies associated with estrogen deprivation): 
0 A. Osteoporosis: 

[0068] Experimental models of postmenopausal osteoporosis are known in the nrt <~ om ,«,„ 

ovanectomized rat model which is provided in U «? «; *£> t«* -tk Germane to this invention is the 

model and would demonstrate an en^TtZ^tr ^ f , ?^ 90 ^ ° f f0m,ula ' would be active in this 

for the study would be those th hTv teten es^eTt T m ° nthS ' ^ l<SSS tha " SiX yeara - Patients exd ^ed 
who have ever taken bis-pho^phonates 9 ' Pr ° 9eStmS ' 0r "Steroids six months prior to the study or 

receive cafcium'carbonate tSeZ ^^T d^v The lElES P ' aCeb ° Per ^ Both wouW 

the patients would know to whfch ^2hSS2tTTlS£! ^ inV6Sti9at0rS nor 

Wp^SJXtSSS qUaWrtatK ' e maa ~" o, urine* cateium. creatinine, 
specific alkaline phos£ha£se lasXe "Seasu^T™ T *" ^ ^ ° f <*•«>«**■ and bone- 

density donation by phoL^^fiome^ ^ ^ '"^ 8 UM *" e *am™tion and bone mineral 

p™^ J- patients would be examine* for changes in the above 

the biochemical marKera of bonJ ££Z Tc£T£ "o he Sh ° W 8 * e, ~ d Chan9e in 

little or no decrease in bone mineral <tensL com^rfn ,1 ?k ? 9TOUp - A ' SO ' tne,rea »ment group would show 

^o.ogy.indicafing^^ 

B. Hyperlipidemia: 

Ciaass m:r^^zri h r 5 e r sr are known - the g — - ~ * 

cholesterol when orally administered^ M mZJdaf ■ 11 ^ 0 "- Atth ° U9h EE * caUMd a decrease in 
uterine weight was substantial* e^ZZ^ZT^'™™??" 8 «M™»*»y effect on the uterus so that EE, 
to estrogen is well recognized in the art 9 ovariectomi *ed animals. This uterine response 

tOOre, As expressed in the data be,ow, estrogen^ afco was assessed by eva.uafing the response o, eosinophil 
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infiltration into the uterus. The^PRpounds of this invention did not cause as large an increase in the number of eosi- 
nophils observed in the stromal layer of the ovariectomized, rat uteri. EE 2 caused a substantial and expected increase 
in eosinophil infiltration. 

[0077] The data presented in Table 1 reflect the response per treatment group. 

Table 1 





Compound No. 


Dose mg/kg 8 


Uterine Weight % I nc* 


Uterine Eosinophil 
(V ma x) c 


Serum Cholest. % Dec. 
d 


10 


EE 2 


0.001 


35.8* 


20* 


-1 .9 






0.01 


61.0* 


25.6* 


12 






0.1 


129.6* 


276.6* 


77.7* 




17-b-Estradiol 


0.001 


74.1* 


13* 


67.6* 


15 




0.01 


48.5* 


9.8 


57.5* 






0.1 


83.8* 


29.8* 


58.7* 




5 


0.01 


-16* 


3.7 


15.9* 


20 




0.1 


-10.6 


2.9 


66.7* 




1.0 


108.7* 


292.9* 


87.3* 




10 


0.1 


1.4 


7.1 


39.4* 






1.0 


10.7 


6 


59.3* 


25 




10.0 


57.6* 


47.0* 


69.1* 



30 



a mg/kg PO 

b Uterine Weight % increase 
c Eosinophil peroxidase, V, 
d Serum cholesterol decrease 
*p<.05 



the ova rie recto mized controls 
ovariectomized controls 
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[0078]. . An additional demonstration of the method of treating hyperiipidemia due to estrogen deprivation would be 
as follows: One hundred patients would be chosen, who are healthy postmenopausal women, aged 45-60, and who 
would normally be considered candidates for estrogen replacement therapy. This would include women with an intact 
uterus, who have not had a menstrual period for more than six months, but less than six years. Patients excluded for 
the study would be those who have taken estrogens, progestins, or corticosteroids. 

[0079] Fifty women (test group) would receive 20-1 00 mg of a compound of formula I, for example, using Formulation 
1 , per day. The other fifty women (control group) would receive a matched placebo per day. The study would be a 
double-blind design. Neither the investigators nor the patients would know to which group 'each patient is assigned. 
[0080] A baseline examination of each patient would include serum determination of cholesterol and trl-giyceiide 
levels. At the end of the study period (six months), each patient would have their serum lipid profile taken. Analysis of 
the data would confirm a lowering of the serum lipids, for example, cholesterol and/or tri-glycerides, in the test group 
versus the control. 

[0081] Provided below are further examples of estrogen-dependent pathologies demonstrating additional utilities of 
the instant compounds. 

Estrogen-dependent Breast Cancer 

A. MCF-7 Proliferation Assay Test Procedure 

[0082] MCF-7 breast adenocarcinoma cells (ATCC HTB 22) are maintained In MEM (minimal essential medium, 
phenol-red free, Sigma St.Louls MO) supplemented with 10% fetal bovine serum (FBS) (vAf), L-glutamlne (2mM), 
sodium pyruvate (1mM), HEPES (10mM), non-essential amino acids, and bovine insulin (lug/mL). Ten days prior to 
the assay, the MCF-7 cells are switched to maintenance medium supplemented with 10% dextran-coated charcoal 
stripped fetal bovine serum (DCC-FBS) assay medium In place of the 1 0% FBS to deplete Internal stores of estrogen. 
MCF-7 cells are removed from the maintenance flasks using a ceil dissociating medium (Ca/Mg free HBSS; phenol- 
red free) supplemented with 10 mM HEPES and 2 mM EDTA. Cells are washed twice with the assay medium and 
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adjusted to 80,000 cells/mL. Approximately 1 OOuL (8.000 cells)are added to a flat-bottoHnicrc c jlture » ell - ( c >ta 
3596) and incubated at 37° C in a 5% C0 2 humidified incubator for 48 hours to allow cell adherence and equilibrium 
after transfer. Serial dilutions of the compounds of formula I or DMSO as a diluent control are prepared in assay medium 
and 50 uL transferred to triplicate micro cultures followed by 50 uL of assay medium for a final volume of 200 uL After 
an additional 48 hours of incubation, the micro cultures are pulsed with tritiated thymidine (1 uCi/well) for 4 hours 
Cultures are terminated by freezing at -70° C for 24 hours followed by thawing and harvesting of micro cultures using 
a Skatron Semrautomauc Cell Harvester. Samples are counted by liquid scintillation. Fifty percent inhibitory concen- 
tration of the test drugs (ICr,) are determined versus the control (DMSO). 

B. DMBA-lnduced Mammary Tumor Inhibition Test Procedure 

[0083] Estrogen-dependent mammary tumors are produced in female Sprague-Dawley rats which are purchased 
from Harlan Industries, Indianapolis, IN. At about 55 days of age. the rats receive a single oral feeding of 20 mq of 
7,12-dimethylbenz[a]anthracene (DMBA). About 6 weeks after DMBA administration, the mammary glands are pal- 
pated at weekly intervals for the appearance of tumors. Whenever one or more tumors appear, the longest and shortest 
diameters of each tumor are measured with a metric caliper, the measurements are recorded, and that animal is se- 
lected for expenmentation. An attempt is made to uniformly distribute the various sizes of tumors in the treated and 
control groups such that average-sized tumors are equivalent* distributed between the groups 
[0084] Compounds of formula I are administered either through intraperitoneal injections In 2% acacia, or orally 
Orally administered compounds are either dissolved or suspended in 0.2 mL of com oil. Each treatment, Including 
acac.a and com oil control treatments, is administered once daily to each animal. Following the initial tumor measure 
™* a " d SeleCt, °" ° tes ? animals - tumore are measured each week by the above mentioned method. The treatment 

ntS t ° f f^ 1 a 'f C ° nWnUe ,0r3 10 5 weeks at each tlme the ^eas of the tumors are determined. For each 
compound and control, the change in the mean tumor area is determined 

EH2 The ° omp ° unds of fo(mula 1 would be potent inhibitors of cancer cell growth and tumor size in the above test 
procedures. Thus, the compounds of formula I would show a potential for the treatment or prevention of breast cancer. 

Uterine Fibrosis 

A. First Test Procedure 

^!? J ° nG hundred w ° men - who have been diagnosed as suffering from uterine fibroid disease, are chosen for this 
L 8 '? betWee " the 8968 ° f 25 ^° years of a 9 e and are general good health. These women have 

JSJySSST 8 T" ^ ro,d d ' sease by the u — 1 techniques - which CT and MRI hys 

^ ? ^' Pi " 909raphy ' "'^und, or laparoscopy. These women would be evaluated by the attending 

X^nlT?^**** f r ,ntervent,on to remove the -*«"-■ fr °- «• 

mV.m c£ • ak ' ng Sny f0rm of homlon a' t^rapy for this or other reasons. 

S»V? . !^ W ° Uld reCelve 2 °- 100 m 9 of a ^Pound of formula I per day and fifty women would receive a 

SELfE* 0, StUdV W ° UW C ° nUnUe ,W three m ° nths - At ,he end of the -tudy p^riTeacr^erwould 
SCa^^of SSL"? ''ST flbroS ' S determ ' ned - Thb would demonstXha^paZli 
ZZmnfSZZZ?? , f r° U,d haVe Sma " er myomas than at * e ln| t |atl o" of the study. The control would 

show no change or an Increase In the size of the myomas during the study time. 

B. Second Test Procedure 

1 . Induction of Fibroid Tumors In Guinea Pigs 

of a comoounS of 1™1 i 11 f W6ek by ,nieCt '° n ' for 2 ^ mon,hs °r until tumors arise. Treatments consisting 
iXOSSl «e ZllS N k " adm,nte ^ red da,ly for 3 " 1 6 weeks. Animate are sacrificed at the end of time 

S^O^m ££. d Wtth 8 C ° mP0Und ° f ,0anUla '• W0UW have fewer and sma,ler "elomyomata 

2. Implantation of Human Tumor Tissue in Nude Mice 

rSLIS^i U T le ' 0myomas are ,m P ,anted '"to the peritonea, cavity of sexual* mature, female nude 
mce (immune deficient). Exogenous estrogen (estradiol. t.me-re.ease pellets) Is supplied to the mice to stimulate the 
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W 
up receives a compound of formula I in com oil by gastric gavage once a day. The 

control group receives only com oil by gastric gavage once a day. The dosing continues for 3-16 weeks. Growth of the 
implants is measured by metric caliper each week. The compounds of formula I would inhibit the growth of the tumor 
implants relative to the control. 

5 [0090] Activity in at least one of the above tests would indicate the compounds of formula I have the potential to treat 
or prevent uterine fibroid disease. 

Endometriosis Test Procedure 

10 [0091] One hundred women suffering from diagnosed endometriosis would be chosen for the study. These women 
should be in general good health. Women receiving hormonal therapy (estrogens, progestins, GnRH, or danazo!) for 
any reason would be excluded from the study. 

[0092] Since endometriosis is idiosyncratic, diagnosis must be carefully made on each individual and a variety of 
parameters must be evaluated. Analysis of each of these individual parameters from the initial entry into the study to 

is their final exit from the study must be carefully noted in order that the results of the clinical trial can be interpreted. The 
parameters listed may not all be essential in each case; however, there must be a least several defining factors. The 
parameters for endometriosis which may be monitored are: pelvic pain, CT, MRI, or ultrasound scans of the pelvic 
area, blood levels of CA125, and/or laparoscopy. As mentioned before, each individual will have a different spectrum 
of symptoms which need to be followed In that individual throughout the course of the study 

20 [0093] Fifty women would receive 20-100 mg of a compound of formula I per day and fifty women would receive a 
matched placebo. The study would continue for three months. At the end of the study period, each patient would 
evaluated by parameters above and status of the endometriosis determined. This study would demonstrate that the 
patients receiving a compound of formula I would have fewer symptoms and/or smaller endometrial masses than at 
the initiation of the study. The control would show no change or an increase in the size of the endometrial masses and 

25 little or no change in their symptoms during the study time. 

Restenosis Test Procedure 

[0094] Compounds of this invention have the capacity of Inhibiting aortal smooth muscle cell proliferation, an exper- 
30 imental model for the inhibition of restenosis. The assay system described in U.S. 5,457,113 may be employed. The 
compounds of the Instant Invention would be shown to be potent Inhibitors of aortal smooth muscle cell proliferation 
and therefore, would potentially be useful In inhibiting restenosis in the clinical setting. 

[0095] " From the foregoing, It will be seen that this invention is one well adapted to attain all the ends hereinabove 
set forth together with advantages that are Inherent to the invention. It will be understood that certain features and 
35 subcombinations are of utility and can be employed without reference to other features and subcombinations. This Is 
contemplated by and within the scope of the claims. Because many possible embodiments can be made of the invention 
without departing from the scope thereof, ft is to be understood that all matter herein set forth is to be interpreted as 
illustrative and not in a limiting sense. 

40 

Claims 

1 . A compound of formula I: 
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wherein: 
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R 1 is -H, -OH, -0(C A -C 4 alkyl), -O-0O-(C r C 6 alkyi), -O-CO-OlC^g alkyl), -O-CO-Ar where Ar is optionally 
substituted phenyl, -0-CO-O-Ar where Ar is optionally substituted phenyl, or -OS0 2 -(C 4 -C 6 alkyl); 
R2 is -H, -OH, -0(C r C 4 alkyl), -O-CO-fCj-Ce alkyl), -0--0-CO-0(C r C 6 alkyl), -O-CO-Arwhere Ar is optionally 
substituted phenyl, -O-CO-O-Ar where Ar is optionally substituted phenyl, -OSO 2 -(0 4 -C 6 alkyl), -F, -CI, or Br; 
A is 




B Is -OCH 2 CH 2 NR 3 R 4 ; 

R3 and R 4 each are independently C r C 4 alkyl, or combine to form, with the nitrogen to which they are attached, 
piperidinyl, pyrrolidinyl, methylpyrrolidinyl, dimethylpyrrolidinyl, or hexamethyleneimino; and "substituted phe- 
nyl" means phenyl having one or more substrtuents selected from the group consisting of C r C 4 alkyl, 0,-03 
alkoxy, hydroxy, nltro, chloro, fluoro and trl(chloro or fluoro)methyi; 

or a pharmaceutically acceptable salt or solvate thereof. 

2. A compound according to Claim 1 wherein A Is biphenyl or naphth-2-yl. 

3. A compound according to Claim 1 wherein R3 and R4 each Independently combine to form, with the nitrogen to 
which they are attached, piperidinyl, pyrrolidinyl, or hexamethyleneimino. 

4. A pharmaceutical formulation comprising a compound according to Claim 1 1n combination with a pharmaceutically 
acceptable carrier, diluent, or exciplent, and optionally an effective amount of an additional therapeutic agent se- 
lected from the group consisting of estrogen, progestin, bisphosphonate, PTH, and subcombinations thereof. 

5. A compound of formula I as claimed in any of Claims 1-3 for use In alleviating the symptoms of estrogen deprivation. 

6. A compound of formula I as claimed in any of Claims 1 -3 for use in alleviating the symptoms of estrogen deprivation , 
wherein said symptom Is osteoporosis. 

7. A compound of formula I as claimed In any of Claims 1 -3 for use In alleviating the symptoms of estrogen deprivation, 
wherein said symptom Is cardiovascular disease. 

8. A compound of formula I as claimed in any of Claims 1 -3 for use in alleviating the symptoms of a cardiovascular 
disease related to hyperllpldemia. 

9. A compound of formula I as claimed in any of Claims 1 -3 for use In alleviating the symptoms of estrogen-dependent 



A compound of formula I as claimed in any of Claims 1-3 for use In alleviating the symptoms of breast or uterine 
cancer. 



11. A compound of formula I as claimed In any of Claims 1-3 for use in alleviating the symptoms of uterine fibroid 
disease. 
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12. A compound of formula I 
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imed in any of Claims 1-3 for use in alleviating the symptoms of endometriosis. 



13. A compound of formula 1 as claimed in any of Claims 1-3 for use in alleviating the symptoms of aortal smooth 
muscle cell proliferation. 

14. A compound of formula I as claimed in any of Claims 1-3 for use in alleviating the symptoms of restenosis. 
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1 . Verbindung der Formel I 
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worin 



R t fur-H, -OH, 0{C^C 4 Alkyl), -O-CO-^-Ce Alkyl), -0-CO-0(C r C 6 Alkyl), -O-CO-Ar, worin Ar fur wahlweise 
substltuiertes Phenyl stent, -O-CO-O-Ar. worin Ar fur wahlweise substitulertes Phenyl stent, oder 
-OS0 2 -(C 4 -C 6 Alkyl) steht, 

FVur-H, -OH, -0(C,-C 4 Alkyl), -0-CO-(C r C 6 Alkyl). 0-CO-0(C r C 6 Alkyl), -O-CO-Ar, worin Ar fur wahlweise 
substltuiertes Phenyl steht, -O-CO-O-Ar, worin Ar fur wahlweise substltuiertes Phenyl steht, -OS0 2 -(C 4 -C 6 
Alkyl), -F, -CI Oder Br steht, 
A steht fur 



40 
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,oder [I 




so 
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B fur -OCHgCHgNF^R* steht, 

R3 und 84 jewells unabhangig fur C r C 4 Alkyl stehen oder unter Kombinatlon mir dem Stickstoff, an den sie 
gebunden slnd, Plperidlnyl, Pyrrolldinyl, Methylpyrrolldlnyl, Dlmethylpyrrolldlnyl oder Hexamethylenimlno bll- 
den, und "substltuiertes PhenyP fur eln Phenyl steht, das einen oder mehrere Substltuenten aufwelst, die aus 
der Gruppe ausgewahlt slnd, welche besteht aus C r C 4 Alkyl, C,^ Alkoxy, Hydroxy, Nltro. Chlor, Fluor, Tri- 
chlormethyl oder Trifluormethyl, 



oder eln pharmazeutlsch annehm bares Salz Oder Sorvat hlervon. 
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orin A fur Biphenyl Oder Naphth-2-yl steht, 

3. Verbindung nach Anspruch 1 , worin R 3 und R 4 jeweils unabhangig unter Kombination mil dem Stickstorf an den 
s.e gebunden s.nd, P.peridinyl, Pyrrolidinyl Oder Hexamethylenimino bilden. saemun. an den 

4 ' 2^lV^T^Tfl™ 9 - ^ eine Vert>indu "9 nach Anspruch 1 in Kombination mit einem pharmaceutic 
annehmbaren Trager Verdunnungsmmel oder Hitfsstoff und wahlweise eine wirksame Menge eines zusatzllchen 

5 " ™Z U ZZl 0mei ' Sinem AnSPr ° Che M VerW6ndUn9 b6i der Li ^-"9.aer Symptome des 

7 sssk^ r^-t ^^i e v^r 9 bei der ~ - ~ - 
9 - itzv:l7z«t einem der Ansproche 1 - 3 zur vewendun9 bei - Li " d --9 <» von 

10 ' BrlTo^^r^s' 6inem ^ 1 " 3 ™ bei der L "»*»™° "r Symptome von 

11 - sss r^rsir einem der Ansproche 1 - 3 zur vewenduns be * - u - d — ° - - 

SS2^- BBBB- ' ^ e ' nem ^ AnSPr ° Che 1 " 3 ™ be, der Underung der Symptome der 

rrrntrSn S£ ZZT^ ^ ™ " * - ^ptome der 

14 ' ^ FOrTnel ' ^ ^ ^ AnSprQche 1 " 3 « V^duna be, der Underung der Symptome der 



Revendications 

1 . Compose de formule I : 
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R-, represente -H, -OH, -0(alkyle en C 1 a C 4 ), -0-CO-(alkyle en C, a C 6 ), -0-CO-0(alkyle en C, a C 6 ), 
-O-CO-Ar ou Ar est un groupe phenyle eventueilement substitue, -O-CO-O-Ar ou Ar est un groupe phenyle 
5 eventueilement substitue, ou -0S0 2 -(alkyle en C 4 a C 6 ); 

FL, represente -H, -OH, -0(alky!e en C, a C 4 ), -0-C0-(alkyle en C, a C 6 ), -0-C0-0( alkyle en C, a C 6 ), 
-O-CO-Ar ou Ar est un groupe phenyle eventueilement substitue, -O-CO-O-Ar ou Ar est un groupe phenyle 
eventueilement substitue, -OS0 2 -(alkyle en C 4 a C 6 ), -F, -CI, ou Br; 
A represente 

10 
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jD6 . 
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B represente -OCH 2 CH 2 NR3R 4 ; 
R 3 et R 4 representent chacun independamment un groupe alkyle en C 1 a C 4 , ou s'assoclent pour former avec 
I'atome d' azote auquel lis sont lies, un groupe piperidinyle, pyrrol idinyle, methylpyrrolidinyle, dimethylpyrroli- 
dinyle, ou hexamethylene-imino; et le terme "phenyle substitue" designe un groupe phenyle ayant un ou plu- 
30 sieurs substftuants cholsls dans le groupe forme par un groupe alkyle en C n a C 4 , alcoxy en C, a C 3 , hydroxy, 

nltro, chloro, fluoro et tri(chloro ou fluoro)m6thyle; 




ou un sel ou solvate de ceiui-ci, acceptable sur le plan phamnaceutique. 
35 2. Compose selon la revehdication 1 , dans lequel A est un groupe biphenyle ou napth-2-yle. 



3. Compose selon la revendicatlon 1 , dans lequel R 3 et R 4 s'assoclent chacun independamment en vue de former 
avec I'atome d'azote auquel Us sont lies, un groupe pyperidinyle, pyrrblidinyle ou hexamethyleneimino. 

*o 4. Formulation pharmaceutique comprenant un compose selon la revendicatlon 1 , en association avec un vehicule, 
dlluant, ou exclplent acceptable sur le plan pharmaceutique, et eventueilement une quanttte efflcace d'un agent 
therapeutique supplementaire cholsi dans le groupe forme par un oestrogene, une progestine, un bisphosphonate, 
PTH, et leurs sous-combinalsons. 

45 s. Compose de formule I selon Tune quelconque des revendlcations 1 a 3, en vue d'une utilisation dans le soulage- 
ment des sympt6mes de la carence d'oestrogene. 

6. Compose de formule I selon Tune quelconque des revendlcations 1 a 3, en vue d'une utilisation dans le soulage- 
ment des symptdmes de la carence d'oestrogene, ou ledit symptome est I'osteoporose. 

50 

7. Compose de formule I selon rune quelconque des revendlcations 1 a 3, en vue d'utillsatlon dans le souiagement 
des sympt6mes de la carence d'oestrogene, ou ledit symptome est une maladle cardiovasculalre. 

8. Compose de formule I selon rune quelconque des revendlcations 1 a 3, en vue d'utillsatlon dans le souiagement 
55 des sympt6mes d'une maladle cardiovasculalre liee a Phyperlipldemle. 

9. Compose de formule I selon Tune quelconque des revendlcations 1 a 3, en vue d'utilisation dans le souiagement 
des symptdmes d'un cancer dependant d'oestrogene. 
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10. Compose de formule I selon^We quelconque des revendications 1 a 3, en vue d'uHpn dans le soulagement 
des symptomes d'un cancer du sein ou de I'utenjs. 

11. Compose de formule I seion Tune quelconque des revendications 1 a 3, en vue d'utilisation dans le soulagement 
des symptomes dans la maladie de fibrome uterin. 

12. Compose de formule I selon Tune quelconque des revendications 1 a 3, en vue d'utilisation dans le soulagement 
des symptSmes de I'endometriose. 

13. Compose de formule I selon Tune quelconque des revendications 1 a 3, en vue d'utilisation dans le soulagement 
des symptomes de la proliferation cellulaire de muscle lisse aortique. 

14. Compose de formule I selon rune quelconque des revendications 1 a 3, en vue d'utilisation dans le soulagement 
des symptomes de la restenose. 
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